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It is known that in an electric field the

- globules of a rubber dispersion, especially
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of rubber latex, migrate—owing to their neg-
ative charge—towards the anode and may be
collected there in the shape of a coherent de-
posit. A number of processes have been based
on this phenomenon, for example, the proc-
ess described in U. S. Patent No. 1,476,374,
by means of which it is possible to manufac-
ture rubber goods directly from the rubber
dispersions, especially from rubber latex,
thus avoiding the complicated methods of
working required by the generally used meth-
ods for manufacturing rubber goods from
raw rubber.

Tt is also well-known that it is possible
to. deposit simultaneously with the rubber,
compounding substances, mixed in a finely
divided state with the rubber dispersion.
For example, filling substances, vulcanizing
substances, accelerators and dyes may be
added to a rubber dispersion and deposited
with the rubber so as to be very evenly dis-
tributed within the latter. In order to render
this possible, it is, of course, necessary, that
the dispersed particles of the compounding
substances should likewise possess negative
charges. Now there exist certain compound-

ing substances, such as the sols of iron oxide.

or aluminium oxide, or of colloidal silicon
dioxide, which during the production of the
sols assume a positive electric charge, so that
they cannot be added to the rubber dispersion
without causing co-agulation. Moreover,
they migrate towards the cathode and not
towards the anode as do the negatively
charged rubber globules. .

A further circumstance, which must be
taken into consideration in connection with
the method of depositing rubber by means
of electricity, is the fact, that owing to the
electrolytic dissociation taking place simul-
taneously with the electrophoretic effect of
the current, oxygen is liberated at the anode,
groduc'mg a porous and unhomogeneous rub-

er deposit.

In order to avoid this drawback, it has
been proposed to separate the surface upon
which. the rubber is deposited from the anode
upon which the oxygen is liberated, by sur-

rounding the anode with a porous dia-
phragm, or in cases where it is desired to
avoid this, to employ various means of de-
polarization. TUnder certain circumstances,
however, the combination of the oxygen with
depolarizing agents may cause difficulties.

According to this invention the above-
mentioned inconveniences are avoided by pre-
serving the rubber dispersion with an agent
which imparts a positive charge to the dis-
persed particles, or if the dispersion has been
preserved by means of a preserving agent
imparting a negative charge to its particles,
this charge is reversed in order to impart to
the rubber particles a positive charge, and the
dispersed particles are separated from the
dispersion and deposited by cataphoresis.
Hence the rubber particles will no longer
migrate in the electric field towards the
anode, but toward the cathode, and be de-
posited thereon. '

‘To such a positively charged rubber dis-
persion, compounding substances the par-
ticles of which acquire a positive charge when
dispersed in an aqueous medium, may be ad-
mixed without any difficulties, these com-
pounding substances being deposited at the
cathode together with the rubber. In this
case, the hydrogen which is formed at the
cathode can easily be fixed, for instance, by
using a cathodic depositing mould coated
with an easily reduced metal oxide, such as
lead peroxide. It is well-known that lead
moulds can be coated, as it is done with the
electrodes of storage batteries, in a bath of
sulphuric acid, with a layer of oxide which is
easily reduced and after use can be regen-
erated in a simple manner. When this
methcd 15 employed the substance of which
the depositing moulds are made is not dis-
solved during cataphoresis,  and does not
enter the rubber deposit, as does the zine if
rubber is deposited from negatively charged
rubber dispersions on an anodic zinc mould.
Another advantage of the new method is that
the cleaning of the metallic depositing
moulds after each use is avoided.

The hydrogen liberated at the cathode may
also be fixed by means of substances added -
to the dispersion. It is well known that the
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reversal of the charge of a rubber dispersion,
especially of rubber latex, may. be effected
by adding an acid, in a substantial excess
above the quantity causing coagulation. For
this purpose for example acetic acid or sul-
phuric acid may be used. It has been pro-
posed. to dilute, for this purpose, the natural
rubber latex before adding the acid, with a
tenfold quantity of water. -

T have, however, found, that the time of

deposition is substantially increased by such.

dilution.. In order to avoid this drawback,
the rubber dispersion is re-concentrated after
it has been diluted by addition of acid for
the purpose of reversal of its charge. This
reconcentration may be effected by evapora-
tion, centrifuging or by any other convenient
method. :

As a specific example of one embodiment of
the invention, the ammonia is removed from
ammonia-preserved natural rubber latex by
aeration. 100 parts by volume of the sub-
stantially ammonia-free latex are diluted
with 400 parts distilled water and rapidly
mixed with 75 parts concentrated acetic acid.
The acetic acid reverses the charge on the
rubber particles from negative to positive,
without coagulating the latex. The acid
latex is concentrated to approximately its for-
mer concentration by centrifuging, and is
placed in an electrophoretic cell containing a
lead cathode coated with lead peroxide, and a
carbon anode. The electric current deposits
a firm, coherent deposit of rubber on the cath-
ode, from which it later stripped. The de-
posit may be dried and vulcanized in the usual
manner.

The new method can be applied not only to
natural rubber latex or natural dispersions
of rubber like substance, as e. g. gutta percha
and balata, but also to artificial dispersions of
rubber, vulcanized waste rubber, reclaimed
rubber or dispersions of other organic sub-
stances, which behave in ‘a manner similar
to rubber. A mixture of several of the dis-
persions referred to may also be employed.
Tt is also possible to vulcanize the rubber like
substances in dispersed state, in a manner
known per se. The dispersion may or may
not contain additional filling or compounding
substances at any description.

Having now hereinbefore described and
ascertained the nature of my invention and
how the same is to be performed, I-declare
that what I claim is:—

1. The method of producing rubber goods

from an aqueous dispersion of rubber which

comprises imparting a positive charge to the

particles of the said dispersion, and electro-
depositing the charged particles on the
cathode of an electrophoretic cell. ,

2. The method of producing rubber goods
from an aqueous dispersion of rubber which
comprises imparting a positive charge to
+he particles of the said dispersion, and elec-
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“trodepositing the charged particles on a me-

tallic cathode covered with a coating of an
oxidizing substance.

3. The method of producing rubber goods
from an aqueous dispersion of rubber which
comprises imparting a positive charge to the
particles of the said dispersion, and electro-
depositing the charged particles on a lead
cathode coated with lead peroxide.

4. The method of producing rubber goods
which comprises reversing the charge of 2
negatively charged rubber dispersion, and
electrodepositing the positively charged rub-
ber ‘particles on a cathode.

5. The method of producing rubber goods
which comprises mixing with a negatively
charged rubber dispersion a quantity of acid
in considerable excess over the quantity
which will coagulate the dispersion, and elec-
trodepositing the positively charged rubber
particles on a cathode. '

6. The method of producing rubber goods
which ' comprises  diluting a negatively
charged aqueous dispersion of rubber, adding
a quantity of acid in considerable excess
over the quantity which will coagulate the
dispersion, reconcentrating the positively
charged dispersion, - and  electrodepositing
the rubber on a cathode.

7. The method of producing rubber goods
which comprises imparting a positive charge
to the particles of an aqueous dispersion of
rubber, adding thereto compounding sub-
stances finely dispersed in an aqueous medi-

um, the parficles of the said substances like--
wise possessing a positive charge, and electro-

depositing the rubber and the compounding
substances simultaneously on the cathode of
an electrophoretic cell.

8. The method of producing rubber goods
which comprises reversing the charge of a
negatively charged rubber dispersion, add-
ing a positively charged dispersion of com-
pounding substances, increasing the concen-
tration of the mixture and electrodepositing
the positively charged particles on a cathode.

In testimony whereof I affix my signature.

DOUGLAS FRANK TWISS.
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